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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 



This Office Action is responsive to Amendment A filed December 12, 2003. 



Claim Rejections - 35 USC § 112 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 4, 5, 7, 8, 13, 14, 44, and 45 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 4, 5, 7, and 8 recite the limitation "said first and second conductors". There is 
insufficient antecedent basis for this limitation in the claim. 

Claims 13 and 14 recite the limitation "said plurality of regenerated data write clock 
signals". 

Claims 44 and 45 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such omission 
amounting to a gap between the necessary structural connections. See MPEP § 2172.01. The 
omitted structural cooperative relationships are: the relationships between "said circuitry" and 
properties of the clock signal paths. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1-3, 6-11, 21-24, 33 and 34 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Perino et al., U.S. Patent No. 6,426,984 ("Perino"). 

As per claim 1, Perino discloses a method of providing clocking signals over a bus, said 
method comprising: 

providing a first clock signal which travels over a first conductive path of said bus in a 
first direction (Fig. 5, clockl over paths 28 and 32); 

providing a second clock signal which travels over a second conductive path of said bus 
in a second direction opposite to said first direction (clock2 over paths 30 and 34); and 

causing said first and second clock signals to have a predetermined phase relationship 
with respect to each other at a predetermined location on said bus (circuit 74 adjusts clock 
latency at nodes A and B). 

As per claim 2, Perino discloses said predetermined phase relationship is substantially an 
in-phase relationship (Col. 6, lines 32-38). 

As per claim 3, Perino discloses said detecting the phase relationship of said first and 
second clock signals at said predetermined location and adjusting at least one of said first and 
second clock signals (Fig. 5). 

As per claim 6, Perino discloses data write clock and data read clock signals (Fig. 5). 

As per claims 7 and 8, Perino discloses said predetermined location is along the length of 
said first and second conductive paths. 
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As per claim 9, Perino discloses each of said input/output devices comprise a memory 
subsystem (Claim 20). 

As per claims 10 and 11, Perino discloses the phase deviations of said data write and data 
read clock signals (Col. 5, lines 50-60). 

As per claim 21, Perino discloses at least one memory subsystem (Claim 20) and 
obtaining said predetermined phase relationship at said predetermined location (Col. 6, lines 32- 
38). 

As per claim 22, Perino discloses said data write signal path is terminated (Fig. 5, 
termination block 31) 

As per claims 23 and 24, Perino discloses said data read clock signal path is a loop back 
signal path (path 28). 

As per claim 33 and 34, Perino discloses minimizing the phase between the data read 
clock and data write clock signals (Col. 5, lines 50-60). 

4. Claims 84 and 85 are rejected under 35 U.S.C. 102(e) as being anticipated by Yamagishi 
et al., U.S. Patent No. 6,366,190 ("Yamagishi") 

As per claim 84, Yamagishi discloses a memory module (Fig. 1, storage apparatus) 
comprising: 

a plurality of memory devices provided on a support structure (storage elements 5a-n); 
a plurality of data read clock lines for receiving and providing respective data read clock 
signals to said plurality of memory devices (Col. 3, lines 56-60, for clocking read signals); 
a data write clock line for receiving a data write clock signal (basic clock); and 



Application/Control Number: 09/7 12,173 Page 5 

Art Unit: 2115 

a data write clock regeneration circuit coupled to said write clock line and said memory 
devices for respectively providing a plurality of regenerated data write clock signals to said 
memory devices (clock generator 4). 

As per claim 85, Yamagishi discloses a register for receiving at least one of command 
and address signals, the outputs of said register couple to said memory devices, said data write 
clock regeneration circuit providing a regenerated data write clock signal to said register (Fig. 4, 
group 22). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 12 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Perino, 
as applied to claim 9 above, in further view of Yamagishi et al., U.S. Patent No. 6,366,190 
("Yamagishi"). 

As per claims 12 and 29, Perino does not expressly teach details of the memory 
subsystem to include a date write clock regeneration circuit. Yamagishi teaches a data write 
clock regeneration circuit for providing a plurality of regenerated data write clock signals to 
memory storage devices (Fig. 1, clock generator 4 and storage elements 5a-n). At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to apply Yamagishi' s 



• 
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data write clock regeneration to Perino's method. A motivation for doing so would have been to 
ensure the integrity of the system by compensating for loading of the clock signal 



6. Claims 15-20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perino, as 
applied to claim 9 above, in further view of Magro et al., U.S. Patent No. 6,516,362 ("Magro"). 

As per claims 15-20, Perino does not expressly teach details of the method o include a 
data read clock regeneration circuit. Magro teaches a coupling a clock regeneration circuit 
coupled to a clock signal path (Fig. 2b, clock driver 116). At the time of the invention, it would 
have been obvious to one skilled in the art to apply Magro 5 s clock regeneration circuit to 
Perino's read clock signal path. A motivation for doing so would have been to compensate for 
loading of the clock signal (Magro, Col. 11, lines 5-10). Since Magro teaches a plurality of 
signal paths (Fig. 2b, output from clock driver 116), Perino/Magro further teaches a plurality of 
additional read clock signal paths. 

7. Claims 30-32, 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perino/Yamagishi, as applied to claim 29 above, in further view of Magro et al., U.S. Patent No. 

6,516,362 ("Magro"). 

As per claims 30-32 and 35, Perino/Y amagishi does not expressly teach issuing a 
plurality of data read clock signals from said memory controller. Magro teaches a coupling a 
clock regeneration circuit coupled to a clock signal path (Fig. 2b, clock driver 116). At the time 
of the invention, it would have been obvious to one skilled in the art to apply Magro 's clock 
regeneration circuit to Perino's read clock signal path. A motivation for doing so would have 
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been to compensate for loading of the clock signal (Magro, Col. 1 1, lines 5-10). Since Magro 
teaches a plurality of signal paths (Fig. 2b, output from clock driver 1 16), Perino/Magro further 
teaches a plurality of additional read clock signals. 

As per claim 36, Yamagishi teaches registers for receiving data in general at the memory 
subsystem (Fig. 4, group 22). Magro teaches command and address data paths, separate from the 
read/write data paths, that lead to the memory subsystem (Fig. 2b). Thus it would have been 
obvious to a have a register for command and address data. 

8. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perino/Yamagishi/Magro, as applied to claim 36 above, in further view of Mizukami et al., U.S. 
Patent No. 5,422,858 ("Mizukami"). 

As per claim 37, Perino/Yamagishi/Magro does not expressly teach the data write signal 
provided to said register is at a lower frequency than the data write clock signals provided to said 
memory devices. Mizukami teaches multiplying clock signals provided to said memory devices 
(Fig. 3, multiplied clock provided to ram core). At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to apply Mizukami' s clock multiplying to 
Perino/Yamagashi/Mago's method. A motivation for doing would have been to optimize clock 
timing within the memory devices (Yamakagashi, Col. 1, line 58 - Col. 2, line 5). 

9. Claims 38-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Perino, as 
applied to claim 9 above, in further view of Gillingham et al., U.S. Patent No. 6,510,503 
("Gillingham"). 
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As per claim 38, Perino does not expressly teach a memory module capable of being 
connected to said bus. Gillingham teaches such a memory module (Figs. 14a &b). At the time 
of the invention, it would have been obvious to one of ordinary skill in the art to apply 
Gillingham' s socket to Perino 5 s method. A motivation for doing so would have been to facilitate 
replacement by modularizing components. 

As per claim 39-41, Gillingham teaches each memory subsystem comprises a plurality of 
memory storage devices (Figs. 13 and 14). 



10. Claims 25-28 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perino, as applied to claims 1, 3, 6, and 21 above, in further view Gasbarro et al., U.S. Patent No. 
5,432,823 ("Gasbarro"). 

As per claim 42, Perino teaches a clock system for a data bus, comprising: 

a data bus comprising: 

a plurality of data paths (Col. 1, lines 14-18, 48-59); 

a first clock signal path for propagating a first clock signal in a first direction 
along said bus (Fig. 5, paths 28 and 32 for clockl); 

a second clock signal path for propagating a second clock signal in a second 
direction opposite to said first direction along said bus (paths 30 and 34 for clock2); 

a bus controller for issuing second clock signal in said second clock signal path 
(master 24); and 



Application/Control Number: 09/712,173 Page 9 

Art Unit: 2115 

circuitry for causing said first and second clock signals to have a predetermined 
phase relationship with respect to each other at a predetermined location along said bus 
(circuit 74). 

Perino does not expressly teach issuing said first clock signal from said bus controller. Perino 
does teach changing the location of the circuitry (Figs. 5 & 8, circuit 74 is moved from clock 
generator 72 to master 24). Gasbarro teaches a bus controller that issues both clock signals (Fig. 
2, master device). At the time of the invention, it would have been obvious to one of ordinary 
skill in the art to apply Gasbarro' s issuing said first clock signal from the bus controller to 
Perino's clock system, since Gasbarro is incorporated by reference (Col. 1 5 lines 14-18). 

As per claim 25, Gasbarro teaches terminating said loop back signal path at said memory 
controller (Fig. 2, RLCKO and RCLK1). 

As per claim 26, since the bus controller issues both data write clock and data read clock 
signals, it would have been obvious to derive both clocks from the same clock source in order to 
avoid the complexity of an additional clock generator. 

As per claim 27, Perino teaches using a phase lock loop (Col. 6, lines 32-38). 

As per claim 28, Perino teaches adjusting the relative phase relationship (Col. 6, lines 1- 

14). 



11. Claims 68, 69, 72, 73 and 78-83 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Perino et al., U.S. Patent No. 6,426,984 ("Perino"), in view Gasbarro et al., 
U.S. Patent No. 5,432,823 ("Gasbarro"), further in view of Gillingham et al., U.S. Patent No. 
6,510,503 ("Gillingham"). 
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As per claim 68 5 Perino teaches a memory system comprising: 

a data bus comprising read/write data path (Fig. 1 5 data bus 36), a data write clock signal 
path for propagating a data write clock signal in a first direction along said bus (Fig. 5, paths 30 
and 34 for clock2), and a data read clock signal path for propagating a data read clock signal in a 
second direction along said bus (paths 28 and 32 for clockl), said second direction being 
opposite said first direction; 

a memory controller coupled to said bus (master 24; Claim 21) for respectively issuing 
said date write and data read clock signals on said data write and data read clock signal paths and 
for setting a predetermined phase relationship between said data write and data read clock signals 
at a predetermined phase relationship between said data write and data read clock signals at a 
predetermined location along said bus (Fig. 8, circuit 74 located in master 24); and 

at least one memory subsystem couple to said bus for exchanging data with said memory 
controller in accordance with timing set by said data write and data read clock signals (slaves 
26A-N; Claim 20). 

However Perino does not expressly teach details of the data bus such as having a plurality of data 
paths. Gillingham teaches a plurality of data paths, of which a plurality are read/write data paths 
(Fig. 2a). At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to apply Gillingham's read/write data paths to Perino's data bus. A motivation for doing so 
would have been to ensure the integrity of the memory system for transferring data. 

Perino also does not expressly teach issuing said first clock signal from said bus 
controller. Perino does teach changing the location of the circuitry (Figs. 5 & 8, circuit 74 is 
moved from clock generator 72 to master 24). Gasbarro teaches a bus controller that issues both 
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clock signals (Fig. 2, master device). At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to apply Gasbarro's issuing both clock signals from the bus 
controller to Pernio' s memory system, since Gasbarro is incorporated by reference (Col. 1, lines 
14-18). 

As per claim 69, Gillingham teaches a memory subsystem comprising a plurality of 
memory devices (Fig. 14a, memory devices 196). 

As per claim 72, Perino teaches an associated phase lock loop for maintaining said 
predetermined phase relationship (Fig. 6). 

As per claim 78, Perino teaches said data write signal path is terminated (Fig. 5, 
termination block 31), and said data read clock signal path is a loop back signal path (path 28). 

As per claims 79 and 80, Gasbarro teaches terminating said loop back signal path at said 
memory controller (Fig. 2, RLCKO and RCLK1). 

As per claims 73, 81 and 82, Perino teaches a plurality of memory subsystems (Fig. 5, 
slaves 26A-N) and minimizing clock latency (Col. 5, lines 50-60). 

As per claim 83, since Perino/Gasbarro/Gillingham teaches teaches the memory system 
of claims 68, 69, 72, 73 and 78-83, the combination teaches the claimed memory system, 

12. Claim 74 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perino/Gasbarro/Gillingham, as applied to claim 68 above, in further view of Yamagishi et al, 
U.S. Patent No. 6,366,190 ("Yamagishi"). 

As per claim 74, Perino/Gasbarro/Gillingham, as applied to claim 68, does not expressly 
teach details of the memory subsystem to include a date write clock regeneration circuit. 
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Yamagishi teaches a data write clock regeneration circuit for providing a plurality of regenerated 
data write clock signals to memory storage devices (Fig. 1 , clock generator 4 and storage 
elements 5a-n). At the time of the invention, it would have been obvious to one of ordinary skill 
in the art to apply Yamagishi's data write clock regeneration to Perino/Gasbarro/Gillingham's 
memory subsystem. A motivation for doing so would have been to ensure the integrity of the 
system by compensating for loading of the clock signal. 

13. Claims 43-67, and 75-77 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perino/Gasbarro/Gillingham, as applied to claims 42 and 68 above, in further view of Magro et 
al., U.S. Patent No. 6,516,362 ("Magro"). 

As per claim 75, Perino/Gasbarro/Gillingham, as applied to claim 68, does not expressly 
teach details of the memory system to include a data read clock regeneration circuit. Magro 
teaches a coupling a clock regeneration circuit coupled to a clock signal path (Fig. 2b, clock 
driver 1 16). At the time of the invention, it would have been obvious to one skilled in the art to 
apply Magro's clock regeneration circuit to Perino/Gasbarro/Gillingham's read clock signal path. 
A motivation for doing so would have been to compensate for loading of the clock signal 
(Magro, Col. 11, lines 5-10). Since Magro teaches a plurality of signal paths (Fig. 2b, output 
from clock driver 1 16), Gasbarro/Magro further teaches a plurality of additional read clock 
signal paths. 

As per claim 76, Gillingham teaches a motherboard (Fig. 13a). 

As per claim 77, Gasbarro teaches a transmitting device which generates data write clock 
and read clock signals (Fig. 3, element 132). 
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As per claims 43-67, since Perino/Gasbarro/Gillingham/Magro teaches the memory 
system of claims 68, 69, 72, 73 and 75-82, the combination teaches the claimed clock system. 

14. Claim 86 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamagishi et al, 
U.S. Patent No. 6,366,190 ("Yamagishi"), as applied to claim 84 and 85 above, in further view 
of Mizukami et al., U.S. Patent No. 5,422,858 ("Mizukami"). 

As per claim 86, Yamagishi does not expressly teach the data write signal provided to 
said register is at a lower frequency than the data write clock signals provided to said memory 
devices. Mizukami teaches multiplying clock signals provided to said memory devices (Fig. 3, 
multiplied clock provided to ram core). At the time of the invention, it would have been obvious 
to one of ordinary skill in the art to apply Mizukami' s clock multiplying to Yamagashi's memory 
module. A motivation for doing would have been to optimize clock timing within the memory 
devices (Yamakagashi, Col. 1, line 58 - Col. 2, line 5). 

15. Claim 88 is rejected under 35 U.S.C, 103(a) as being unpatentable over Gasbarro et al, 
U.S. Patent No. 5,432,823 ("Gasbarro"), in view of Magro et al., U.S. Patent No. 6,516,362 
("Magro"). 

As per claim 88, Gasbarro teaches a bus structure for memory system comprising: 
a plurality of data paths (Fig. 3, data bus 120); 

a first write clock signal path for propagating a data write clock signal in a first direction 
along said bus (Fig. 2, TCLK path); and 
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a second read clock signal path for propagating a data read clock signal along said bus 
(RCLKpath). 

However, Gasbarro does not expressly teach a data read clock regneration circuit coupled to said 
second read clock signal. Magro teaches a coupling a clock regeneration circuit coupled to a 
clock signal path (Fig. 2b, clock driver 116). At the time of the invention, it would have been 
obvious to one skilled in the art to apply Magro' s clock regeneration circuit to Gasbarro' s read 
clock signal path. A motivation for doing so would have been to compensate for loading of the 
clock signal (Magro, Col. 11, lines 5-10). Since Magro teaches a plurality of signal paths (Fig. 
2b, output from clock driver 116), Gasbarro/Magro further teaches a plurality of additional read 
clock signal paths. 

Allowable Subject Matter 
16. Claims 70 and 71 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Albert Wang whose telephone number is 703-305-5385. The 
examiner can normally be reached on M-F (9:30 - 6:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas C. Lee can be reached on 703-305-9717. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

March 5, 2004 4&J*sua, fa. $jm(jL^ 





Dennis M.Butler 
Primary Examiner 



